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FIG. 2 



( METHOD FOR SAVING REGISTERS AND ALLOCATING MEMORY ON j 
UENTR.Y TO A SUBROUTINE J 



500 



SPECIFY AT LEAST ONE REGISTE 


R OF A PROCESSOR CO 


RE AS AN 


ARGUMENT REGISTER 







"1 



SPECIFY AT LEAST ONE REGISTER OF THE PROCESSOR CORE AS A . 
STATIC REGISTER 



SPECIFY A REGISTER OP THE PROCESSOR CORE AS A STACK 
POINTER REGISTER 



SPECIFY A REGISTER OF THE PROCESSOR CORE AS A RETURN 
ADDRESS REGISTER 



1 



ENCODE IN AT LEAST ONE STATIC REGISTER FIELD OF AN 
INSTRUCTION WHETHER A VALUE IN THE AT LEAST ONE STATIC 
REGISTER IS TO BE SAVED JN iWErfteRT 



ENCODE IN AT LEAST ONE ARGUMENT REGISTER FIELD OF THE 
INSTRUCTION WHETHER A VALUE IN THE AT LEAST ONE 
ARGUMENT REGISTER IS TO BE SAVED IH WE jh<?£Y . 



-rio 



A, 

FIG. 5 A 



ENCODE IN A RETURN ADDRESS REGISTER FIELD OF THE 
INSTRUCTION WHETHER A VALUE IN THE RETURN ADDRESS ' 
REGISTER IS TO BE S AVEp in wemo*Y 



1 



WRj - E; IF A VALUE IN THE AT LEAST ONE ARGUMENT FIELD SO ' 
INDICATES, A VALUE FROM THE AT LEAST ONE ARGUMENT 
REGISTER TO A STACK MEMORY AT AN ADDRESS VALUE EQUAL 
TO A SUM OF A VALUE IN THE STACK POINTER REGISTER PLUS A 



-5% 



WRITE, IF A VALUE in the AT LEAST ONE STATIC field so 
INDICATES, A VALUE FROM THE AT LEAST ONE STATIC 
REGISTER TO THE STACK MEMORY AT AN ADDRESS VALUE 
PLU ^ T ° A SUM ° F A VALUE m THE STACK POINTER REGISTER 



WRITE, IF A VALUE IN THE RETURN ADDRESS FIELD SO 
INDICATES, A VALUE FROM THE RETURN ADDRESS REGISTER TO 
THE STACK MEMORY AT AN ADDRESS VALUE EQUAL TO A SUM 
OF A VALUE EST THE STACK POINTER REGISTER PLUS C 



ADJUST A VALUE IN THE STACK POINTER REGISTER BASED ON 
A VALUE ENCODED IN AT LEAST ONE FRAME-SEE FIELD OF THE 
INSTRUCTION lan 



FI6- 5B 



SAVE INSTRUCTION 



temp «- GPR[29] 
ifra=l then 

temp <- temp - 4 

VirtualMemory[temp] <~ GPR[31] 

endif 

if si = 1 then 

temp temp - 4 

VirtualMemory[temp] <- GPl?ri7] 

endif 

if sO = 1 then 

temp <~ temp - 4 

VirtualMemory[temp] <- GPR[16] 



temp *- GPR[29] - (0 1 (framesize « 3)) 



else 



endif 
if framesize = 0 then 

temp *- GPR[29] - 128 



endif 
GPR[29] *- temp 




aregs 
Encoding 
(binary) 


Registers Saved as 
Arguments 


Registers Restored as StaticRegisters " 


0000 


None 


None 


0001 


None 


GPR[7] 


0010 


None 


GPR[6], GPR[7J 


0011 


None 


GPR[5],GPR[6],GPR[7] 


1011 


None 


GPR[4], GPR[5], GPR[6], GPR[7] 


0100 


. aO 


None 


0101 


aO 


GPR[7] r 


0110 


aO 


GPR[6], GPR[7j 


0111 


aO 


GPR[5], GPR[6], GPR[7] 


1000 


aO, al 


None 


1001 


aO, al 


GPR[7] 


" 1010 


aO.al 


GPR[6], GPR[7] 


1100 


aO, al, a2 


None 


1101 


aO, al, a2 


GPR[7] 


1110 


aO, al,a2, a3 


None 


1111 


Reserved 


Reserved 



FI6.7 



8oo 



EXTENDED SAVE INSTRUCTION " 

temp«-GPR[29] 
temp2 «- GPR[29] 
case aregs of • 

2#0000 2#0001 2#0010 2#001 1 2#101 1: args«-0 

2#0100 2#0101 2#01102#0111: args +- 1 

2#1000 2#1001 2#1010: args <- 2 

2#H00 2#1101: args «- 3 

2#I110:args^4 

otherwise: UNPREDICTABLE 
endcase 
if args > 0 'ihen 

VirtualMemory [temp] <- GPR[4] 

if args > 1 then 

VirtualMemory [temp + 4] <- GPR[5] ~~- _.. 

if args > 2 then 

VirtualMemory [temp + 8] +- GPR[6] 

if args > 3 then 

VirtualMemory [temp + 12] <- GPR[7] 

endif 

endif 

endif 

endif 

ifra= 1 then 

temp <- temp - 4 

VirtualMemory[temp] *- GPR[31] 

endif 

if xsregs > 0 then 

if xsregs > 1 then 

if xsregs > 2 then 

if xsregs > 3 then 

if xsregs > 4 then 

if xsregs > 5 then 

if xsregs > 6 then 

temp «- temp - 4 

VirtualMem.ory[temp] <- GPR[30] 

endif 

temp «- temp - 4 

VirtualMemory[temp] «- GPR[23] 

endif 

temp ■*- temp - 4 

VirtuaIMemory[temp] *- GPR[22] 

endif 

temp *- temp - 4 J 
VirtualMcmory[tcmp] <- GPR[21 ] " — 

endif 



EXTENDED SAVE INSTRUCTION 


temp *- temp - 4 




VirtuaIMemory[temp] GPR[20] 




endif 




temp ■*- temp - 4 


- 


VirtuaIMemory[temp] «- GPR[19] 




endif 




temp «- temp - 4 




VirtualMemory[temp] ■*- GPR[18] 




endif 




if si = 1 then 




temp <- temp - 4 




VirtualMemory[temp] *- GPR[17j 




endif 




if sO = 1 then 




temp +- temp - 4 




Virtua]Memory[temp] <- GPR[16] 




endif 




case aregs of 




2#0000 2#0100 2#1000 2#1100 2#1I10: astatic +- 0 




2#0001 2#0101 2#1001 2#1101: astatic +- 1 




2#0010 2#0110 2#1010: astatic •*- 2 




2#0011 2#0111: astatic ■*- 3 




2#1011: astatic 4 




otherwise: UNPREDICTABLE 




endcase 




if astatic > 0 then 




temp *- temp - 4 




VirtualMemory [temp] <- GPR[7] 




if astatic > 1 then 


--■ 


temp temp - 4 




VirtualMemory [temp] <- GPR[6] 




if astatic > 2 then 




temp <- temp - 4 




VirtualMemory [tsrnp] *- GPR[5] 




if astatic > 3 then 




temp *~ temp - 4 




VirtualMemory [temp] *- GPR[4] 




endif 




endif 




endif" 




endif 




temp «- temp2 - (0 H (framesize « 3 )) 




GPR[29] temp 





[METHOD FOR RESTORING REGISTERS AND DEALLOCATING^ 
^MEMORY BEFORE EXTT FROM A SUBROUTINE 



r 











1 


SPECIFY AT LEAST ONE REGISTER OF A PROCESSOR CORE AS AN 
ARGUMENT REGISTER 




106 2-. 


\~\0O\ 

! . 










; 


SPECIFY AT LEAST ONE REGISTER OF THE PROCESSOR CORE AS A 
STATIC REGISTER 






| 












SPECIFY A REGISTER OF THE PROCESSOR CORE AS A STACK 
POINTER REGISTER 


















SPECIFY A REGISTER OF THE PROCESSOR CORE AS A RETURN 
ADDRESS REGISTER 














1 


ENCODE IN AT LEAST ONE STATIC REGISTER FIELD OF AN 
INSTRUCTION WHETHER a VALUE IN MEMORY IS TO BE S/WEPT© 
THE AT LEAST ONE STATIC REGISTER 









ENCODE IN AT LEAST ONE ARGUMENT REGISTER FIELD OF THE 
INSTRUCTION WHETHER A VALUE IN MEMORY IS TO BE SAVED 
TO THE AT LEAST ONE ARGUMENT REGISTER 



ENCODE IN A RETURN ADDRESS REGISTER FIELD OF THE 
INSTRUCTION WHETHER A VALUE IN MEMORY IS TO BE SAVED 
TO THE RETURN ADDRESS REGISTER 



■ Ml 







WRITE, IF A VALUE IN THE AT LEAST ONE ARGUMENT FIELD SO 
INDICATES, A VALUE IN A STACK MEMORY TO THE AT LEAST 
ONE ARGUMENT REGISTER 










WRITE, IF A VALUE IN THE AT LEAST ONE STATIC FIELD SO 
INDICATES, A VALUE IN THE STACK MEMORY TO THE AT LEAST 
ONE STATIC REGISTER 




• 







Mots 



WRITE, IF A VALUE IN THE RETURN ADDRESS FIELD SO 
INDICATES, A VALUE IN THE STACK MEMORY TO THE RETURN 
ADDRESS REGISTER 



ADJUST A VALUE IN THE STACK POINTER REGISTER BASED ON 
A VALUE ENCODED IN AT LEAST ONE FRAME-SIZE FIELD OF THE 
INSTRUCTION 



L_. 



\OZZ- 
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RESTORE INSTRUCTION 



if framesize = 0 then 

temp *- GPR[29] + 128 

else 

temp «- GPR[29] + (0 II (framesize « 3 )) 

endif 

temp2 •*- temp 
if ra = 1 then 

temp <- temp - 4 

GPR [31] +- VirtualMemoiy [temp] 

endif 

if si =1 then 

temp +- temp - 4 
. GPR [ 17] <- VirtualMemoiy [temp] 



ifsO = lthen 

temp «- temp - 4 

GPR [16] <- VirtualMemoiy [temp] 

endif 



endif 



GPR[29]+-temp2 




EXTENDED RESTORE INSTRUCTION 


temp <- GPR[29] + (0 II (framesize « 3 )) 


temp2 


"•-temp 


if ra = 


lthen --* 




temp ■*- temp - 4 




GPR [31] *- VirtualMemory [temp] 


endif 




ifxsregs>Othen 




if xsregs > 1 then 




if xsregs > 2 then 




if xsregs > 3 then 




if xsregs > 4 then 




if xsregs > 5 then 




if xsregs > 6 then "~2r 




temp «- temp - 4 




GPR[30] *- VirtualMemory [temp] 




endif 




temp <- temp - 4 




GPR[23] «- VirtualMemory [temp] 




endif 




temp <- temp - 4 




GPR[22] <- VirtualMemory [temp] 




endif 




temp <- temp - 4 




GPR[21] <- VirtualMemory [temp] 




endif 




temp ■«- temp - 4 




GPR[20] •«- VirtualMemory [temp] 




endif 




temp *- temp - 4 




GPR[19] *- VirtualMemory [temp] 




endif 




temp «- temp - 4 




GPR[1 8] *- VirtualMemory [temp] 


endif 





F\6. lib 



EXTENDED RESTORE INSTRUCTION 



if si = 1 then 

temp <- temp - 4 

GPR[17] <- VirtualMemory [temp] 

endif 

if sO = 1 then 

temp <- temp - 4 

GPR[16] <- VirtualMemory [temp] 

endif 

case aregs of 

2#0000 2#0100 2#1000 2#1100 2#1110: astatic «- 0 

2#0001 2#0101 2#1001 2#1101: astatic *- 1 

2#0010 2#0110 2#1010: astatic 2 

2#00112#0111: astatic <- 3 

2#1011: astatic f- 4 

otherwise: UNPREDICTABLE 
endcase 

if astatic > 0 then 

temp -«- temp - 4 

GPR[7] +- VirtualMemory [temp] 
if astatic > 1 then 



temp <- temp - 4 

GPR[6] <- VirtualMemory [temp] 
if astatic>2then 

temp <- temp - 4 

GPR[5] <- VirtualMemory [temp] 
if astatic > 3 then 

temp *- temp - 4 

GPR[4] <- VirtualMemory [temp] 

endif 



endif 

endif 

endif 



GPR[29] <- temp2 
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